New hapten-protein conjugation method using N-(m-aminobenzoyloxy) succinimide as a two-level heterobifunctional agent: thyrotropin-releasing hormone as a model peptide without free amino or carboxyl groups.
The use of a two-level heterobifunctional agent N-(m-aminobenzoyloxy)succinimide (m-ABS) allowed us to develop a new method for preparing hapten-protein conjugates. This was demonstrated by a conjugation between thyrotropin-releasing hormone (TRH) and bovine or human serum albumin (BSA or HSA). The conjugation is based on the principle that the succinimidyl ester group of m-ABS immediately acts on an epsilon-amino group of lysine residues of carrier protein BSA (or HSA) and a m-aminobenzoyl group incorporated into the protein is then activated by diazotization to a functional m-diazobenzoyl group (m-DB) acting on a histidyl group of TRH. The TRH-BSA containing about 3.5 mol of TRH per BSA molecule, elicited the production of TRH antibody in rabbits. A new type of enzyme-linked immunosorbent assay (ELISA) for TRH was developed using the antiserum, the solid-phase antigen TRH-HSA and the commercially available horseradish peroxidase-labeled goat anti-rabbit IgG/Fab' as a marker, revealing that the ELISA was monospecific to the hormone and measured as low as 50 pg of the hormone reproducibly. Also, using the antiserum by the indirect immunoperoxidase method the distribution of immunoreactive TRH in the rat brain was demonstrated in neurons of the paraventricular nucleus and neuronal processes of the median eminence. These results strongly suggested that the use of m-ABS provided a simple and efficient new method for preparing immunogens not only for the previously reported haptens with a primary amino group(s) (J. Immunol. Methods 134 (1990) 227), but also for haptens with an imidazole, phenolic, or indole group(s) in the molecule.